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ABSTRACT: 

PURPOSE: To cut down the heating time of a wafer 
while reducing the 

pollution of a quartz window by a reaction gas by a 
method wherein the wafer is 

heated by a lamp from the mounting step of the 



wafer on a susceptor to the 
starting of the forming step. 

CONSTITUTION: A wafer 4 is carried in from a 
wafer inlet and outlet 8 while 
the mounting part 13A of a rotary and lifting 
mechanism 13 is lifted to shift 

the wafer 4 to the mounting part 13A and then the 
wafer 4 is shifted to a 

susceptor 2 by lowering the mechanism 13 . The 
wafer 4 is heated by a lamp 5 

through a quartz window 6 on a chamber 1 surface 
with a shutter 7 in open state 
from the shifting step of the wafer 4 on the 
susceptor 2 to the starting of the 

film forming step simultaneously being heated also 
by a heater 3 through the 

susceptor 2. Thus, the time until the vapor 4 
reaches the film formation 

temperature can be cut down. Furthermore, the lamp 
heating step is to be 

stopped during the film forming step thereby 
enabling the pollution of the 

quartz window by a reaction gas 9 to be reduced. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the single-wafer-processing membrane formation 

approach and equipment which are used for semi-conductor manufacture 

[0002] 

[Description of the Prior Art! Drawing 2 is drawing of longitudinal section for explanation showing the 
lst-example configuration of the conventional approach and equipment. It is the nozzle for reactant gas 
which set the susceptor which installed 1 in the chamber and installed 2 in the chamber 1 in drawin g 2 , 
the wafer which 4 was carried in from the wafer gate 8 and laid on the susceptor 2, and 1 1 to the gate 
valve, set 14 in the chamber 1, and has been arranged near the gate valve 1 1 of the wafer gate 8. 
[0003] The inactive gas nozzle by which 10 was prepared for an exhaust port and 12 in ****** by 
which a gate valve and 15 were formed in the quartz plate of chamber 1 base, and 16 was formed inside 
the quartz plate 15, the lamp with which 17 heats the wafer 4 on a susceptor 2 through the quartz plate 
15 of chamber 1 base, the cold blast passage where 18 cools this lamp 17, and 19 are the quartz bell jars 
installed inside the quartz aperture 6 of chamber 1 top face. 

[0004] This 1st conventional example carries in a wafer 4 from the wafer gate 8, transfers it on a 
susceptor 2, it is exhausted from an exhaust port 10, introducing reactant gas from the nozzle 14 for 
reactant gas, and from the inactive gas nozzle 16, heats a wafer 4 with lamps 5 and 17 with a sink, and is 
forming inert gas on a wafer 4. 

[0005] Drawing 3 is drawing of longitudinal section for explanation showing the 2nd-example 
configuration, the conventional approach and equipment. This 2nd conventional example carries in a 
wafer 4 from the wafer gate 8, is made to upper-** installation section 13A of revolution / vertical 
device 13, transfers a wafer 4 to this installation section 13A, and transfers a wafer 4 on a susceptor 2 by 
lower-* *(ing) this. Introducing reactant gas from the nozzle 14 for reactant gas of the upper part in a 
chamber 1, and exhausting from an exhaust port 10, a wafer 4 is heated at a heater 3 and membranes are 
formed on a wafer 4. 

[0006] Drawing 4 is the crossing top view for explanation showing the 3rd-example configuration of the 
conventional approach and equipment, drawing 4 - setting - 1 A and IB - for a wafer transfer machine 
and 22, as for a cassette gate and 24, a cassette room and 23 are [ the 1st and 2nd chamber and 20 / a 
wafer transfer room and 21 / a cassette and 25 ] preheating chambers. Around the wafer transfer room 
20, the 1st and 2nd chamber 1A and IB, the cassette room 22, and the preheating chamber 25 are 
arranged. 26-30 are gate valves. 

[0007] From the cassette gate 23, carry in this 3rd conventional example in the preheating chamber 25, 
and it carries out preheating of the wafer 4 picked out from the cassette 24 carried in in the cassette room 
22 by the wafer transfer machine 21 in the wafer transfer room 20. Membranes are formed on the wafer 
4 which carried in this wafer 4 by which preheating was carried out in 1st chamber 1A, transferred on 
the susceptor 2 like the above-mentioned 1st and 2nd conventional example, and was transferred on the 
susceptor 2. 
[0008] 

[Problem(s) to be Solved by the Invention] However, if it is in the above-mentioned 1st conventional 
example, since the quartz aperture 6 which lets the heat from a lamp 5 pass becomes dirty gradually with 
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reactant gas and the heating effectiveness falls, the technical problem that it must sometimes wash 
occurs. 

[0009] When heating a wafer 4 at a heater 3 after transferring a wafer 4 on the susceptor 2 in a chamber 
1 if it is in the above-mentioned 2nd conventional example, the technical problem that much time 
amount is required occurs until the temperature of a wafer 4 reaches membrane formation temperature. 
[0010] Moreover, if it is in the above-mentioned 3rd conventional example, since the preheating 
chamber 25 is needed independently, even if it heats a wafer 4 beforehand, while transferring into 1st 
chamber 1 A equipment's not only becoming large-sized, but, wafer temperature falls, and the technical 
problem that a throughput can seldom be improved occurs. 
[0011] 

[Means for Solving the Problem] In order that this invention approach may solve the above-mentioned 
technical problem, as shown in drawing 1 , a susceptor 2 is installed in a chamber 1. In the single-wafer- 
processing membrane formation approach which forms the source 3 of heating under this susceptor 2, 
heats the wafer 4 laid on the susceptor 2 by this source 3 of heating in a low voltage reactant gas 
ambient atmosphere through a susceptor 2, and forms membranes on a wafer 4 After transferring a 
wafer 4 on the susceptor 2 in a chamber 1, a wafer 4 is heated through the quartz aperture 6 of chamber 
1 top face before membrane formation initiation with the lamp 5 of the chamber 1 upper part, and it is 
characterized by after membrane formation intercepting heating with a lamp 5 with a shutter 7. 
[0012] In order that this invention equipment may solve the same technical problem, as shown in 
drawing..! , a susceptor 2 is installed in a chamber 1. In the single-wafer-processing membrane 
formation equipment which forms the source 3 of heating under this susceptor 2, heats the wafer 4 laid 
on the susceptor 2 by this source 3 of heating in a low voltage reactant gas ambient atmosphere through 
a susceptor 2, and forms membranes on a wafer 4 The lamp 5 which heats a wafer 4 is installed in the 
upper part of the quartz aperture 6 of chamber 1 top face, and it comes to prepare between this lamp 5 
and the quartz aperture 6 possible [ closing motion of the shutter 7 which intercepts heating with a lamp 

[0013] 

[work --] for After transferring a wafer 4 on the susceptor 2 in a chamber 1, a wafer 4 is heated through 
a susceptor 2 before membrane formation initiation by the source 3 of heating at the same time it is 
heated through the quartz aperture 6 of chamber 1 top face with a lamp 5. Therefore, time amount until a 
wafer 4 reaches membrane formation temperature will be shortened. 

[0014] Closing a shutter 7, intercepting heating with a lamp 5, and circulating reactant gas in a chamber 
1 in this condition, when the temperature of a wafer 4 reaches membrane formation temperature, a wafer 
4 will be heated by the source 3 of heating, and membranes will be formed on a wafer 4. 
[0015] That is, since after membrane formation intercepts heating of the wafer 4 with a lamp 5 with a 
shutter 7 and does not perform heating according to a lamp 5 in under membrane formation, it can 
mitigate that the quartz aperture 6 becomes dirty with reactant gas, and its repeatability of wafer heating 
will improve, 
[0016] 

[Example] Drawjng_l_ is drawing of longitudinal section for explanation showing the configuration of 
this invention approach and one example of equipment. It is gas installation tubing which the susceptor 
which installed 1 in the chamber and installed 2 in the chamber 1 in drawing 1 , the wafer which 4 was 
carried in from the wafer gate 8 and laid on the susceptor 2, and 1 1 countered the gate valve, and 9 
countered the both-sides side of a chamber 1, and was penetrated and fixed. 

[0017] The heater at which an exhaust port and 12 were prepared in the gate valve, and 3 was prepared 
for 10 in the lower part section of a susceptor 2, and 13 are revolution / vertical devices which rotate a 
^usceptor.2 r or.put a wafer 4 on installation section 13 A, and move up and down. 5 is a lamp installed in 
the upper part of the quartz aperture 6 of chamber" 1 top face, and heats a wafer 4 through the quartz 
aperture 6. 7 is a lamp 5 and the shutter formed possible [ closing motion ] between the quartz apertures 
6, after it transfers a wafer 4 on a susceptor 2, moves to a left to the location shown by the imaginary 
line of drawing 1 before membrane formation initiation, and considers as the shutter open, and after 
membrane formation moves to the method of the right to the location shown as the continuous line of 
drawing^ , and let it be shutter close. 

[0018] In this example of the above-mentioned configuration, carry in a wafer 4 from the wafer gate 8, 
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installation section 13A of revolution / vertical device 13 is made to upper-**, a wafer 4 is transferred to 
this installation section 13 A, and a wafer 4 is transferred on a susceptor 2 by lower-* *(ing) this. After 
transferring a wafer 4 on a susceptor 2, before membrane formation initiation, a wafer 4 is in a shutter 
open condition (a shutter 7 is in the location shown by the imaginary line of drawing 1 ), and it is heated 
through a susceptor 2 also at a heater 3 at the same time it is heated through the quartz aperture 6 of 
chamber 1 top face with a lamp 5. Therefore, time amount until a wafer 4 reaches membrane formation 
temperature will be shortened. 

[0019] When the temperature of a wafer 4 reaches membrane formation temperature, it moves to the 
method of the right to the location which shows a shutter 7 as a continuous line, it is made a shutter 
closed state, and heating with a lamp 5 is intercepted, and introducing reactant gas in a chamber 1 in this 
condition from the gas installation tubing 9 and 9 of the both sides side of a chamber 1, and making it 
exhaust from an exhaust port 10, a wafer 4 will be heated at a heater 3 and membranes will be formed on 
a wafer 4. 

[0020] That is, since after membrane formation intercepts heating of the wafer 4 with a lamp 5 with a 
shutter 7 and does not perform heating according to a lamp 5 in under membrane formation, it can 
mitigate that the quartz aperture 6 becomes dirty with reactant gas, and its repeatability of wafer heating 
will improve. 

[0021] Since the dirt of the quartz aperture 6 by reactant gas can be substantially mitigated by 
circulating cooling water to this and cooling the quartz aperture 6 to it while intercepting heating with a 
lamp 5 with the shutter 7 of this example, it is much more desirable. Moreover, although closing motion 
of a shutter 7 may be performed by making it move to a longitudinal direction like this example, it is 
good also as a configuration which can open and close the aperture prepared in the shutter plate, and is 
not limited to an example. 
[0022] 

[Effect of the Invention] As mentioned above, according to this invention, after transferring a wafer 4 on 
a susceptor 2, since heating with a lamp 5 is not performed, it can mitigate that the quartz aperture 6 
becomes dirty with reactant gas, and it not only can shorten the heating time of a wafer 4 by heating also 
with a lamp 5, but can improve the repeatability of wafer heating during membrane formation, to 
membrane formation initiation. 



[Translation done J 
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